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* NOTICES * 

% Japan Patent Office is not responsible for any 

damages caused by the use of this translation 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] this invention relates to the wiring technique which formed the metal thin film mainly used for the 

detailed wiring in integrated circuits, such as IC and LSI, by electroless deposition. 

[0002] 

[Description of the Prior Art] Although the vacuum platings of aluminium and sputtering means of a monolayer were used 
abundantly when it was an element with a low degree of integration, as for the wiring layer in integrated circuits, such as the 
above-mentioned IC and LSI, by LSI integrated circuit with a high degree of integration, detailed-iztng and multilayering are 
achieved from the wiring layer's like recent years. Therefore, as a result of the aspect ratio in the contact section becoming 
more narrowly and deep outside the problem are easy to produce an open circuit of the aluminum wiring layer by the 
disconnection fault (electromigration) and stress migration resulting from the void occurrence at the time of passing a direct 
current to a wiring, problems, such as a poor contact resulting from a poor manufacture and a diffusion, occur. 
[0003] This is coped with, and at present, after ****ing the tungsten (W) by silane reduction by CVD (chemical vapor 
deposition), many technique of carrying out the vacuum evaporationo of the aluminum and methods of ****ing by CVD, 
using titanium night ****** (TiN) as barrier metal, and ****jng aluminum by the sputtering method or CVD further are 
adopted. 
[0004] 

[Problem(s) to be Solved by the Invention] However, the wiring layer formed with such the conventional vacuum 
evaporationo and conventional sputtering means of aluminum Since it does not consist of a metal membrane of aluminum in 
fact but 1-2 micrometers consists of the aggregate of detailed aluminum grain of 2, After giving a detailed etching 
manipulation, a grain boundary will be formed in a wiring layer, and it originates in the intensity differing from resistance a 
top and inside [ of a grain boundary ] this grain boundary, and there is a difficulty that an open circuit may occur by the 
electric stress and thermal stress at the time of using it as an integrated circuit. 

[0005] Moreover, the method of ****ing aluminum by the sputtering method or CVD, after ****i n g by CVD, using as barrier 
metal the technique or titanium night ****** which carries out the vacuum evaporationo of the aluminum after **** by the 
CVD of the tungsten by the aforementioned silane reduction Since the layer as a wiring layer grows from asurface fraction or 
serves as the gestalt of **** to a front face, there is a problem that it is difficult to **** as status completely embedded in the 
narrow and deep contact hole. 

[0006] For example, as shown in drawing 2 , opening of the contact hole 3 is carried out to the oxidization silicon layer 
(Si02) 2 as an insulator layer formed on the silicon substrate 1. When aluminum ion aluminum* is emitted from the efficient 
consumer response plasma 5 using argon ion Ar+, having used aluminum 4 as the target from the upper part Besides [ which 
many the atomic hole 7 and 7 and the voids 8 arise, and causes stress, hillrock, and a crack initiation into the wiring layer 6 
since this aluminum* is detailed grain ], If especially the diameter of the contact hole 3 is set to 1 micrometer or less and the 
proportion of the thickness of the oxidization silicon layer 2 as an insulator- layer and the diameter of the contact hole 3 
doubles [ more than ] A metal comes to seldom adhere to the side face of this contact hole 3, and the trouble where the 
embedding effect as a wiring layer 6 tends to become imperfect arises. 

[0007] Furthermore, **** by the CVD of aluminum is the present condition that the aluminum compound which has sufficient 

vapor pressure is not obtained, and the technical probrem that the level of utilization is not reached also remains. 

[0008] Then, this invention cancels the technical probrem which the detailed wiring technique using the metal thin film in 

such a conventional integrated circuit has, and while occurrence of the aforementioned atomic hole, a void, etc. is prevented, 

it aims at offering the wiring technique of the integrated circuit which an open circuit did not occur by stress and was 

excellent in electromigration-proof nature. 

[0009] 

[Means for Solving the Problem] In order that this invention may attain the above-mentioned purpose, after carrying out 
opening of the contact hole to the oxidization silicon layer formed on the silicon substrate by the etching method, By being 
immersed into the aqueous solution which formed the zinc-oxide layer from the top containing this contact hole, and melted 
the parvus metal of an ionization tendency rather than this zinc oxide The reduction precipitation of the metal layer is carried 
out, melting a zinc oxide by the principle of an electroless deposition method. The above-mentioned zinc-oxide layer is 
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changed into the metal layer as a conductor, and the wiring technique of the integrated circuit by the electroless deposition 
which adheres the metal used as wiring material to the top of this metal layer by electroplating or the electroless deposition 
means, and formed the wiring layer is offered. 

[0010] The technique of drying, after are immersed into a zinc acetate ethanol solution and carrying out a vacuum degassing 
as the formation technique of the above-mentioned zinc-oxide layer, or the spray ****** rinse method is used. Moreover, it is 
appropriate to use the inside of the palladium-chloride (PdC12) aqueous solution which melted the compound containing 
palladium as a metal which is easy to become the aqueous solution from a zinc oxide with the parvus metal of an ionization 
tendency. As wiring material of the aforementioned wiring layer, the layered product of copper, gold, nickel, or these metals 
is used. 
[0011] 

[Function] By being immersed into the aqueous solution of the metal which is easy to become the aqueous solution from this 
zinc oxide with the parvus metal of an ionization tendency after forming a zinc-oxide layer in the top containing a contact 
hole according to such this invention Since the reduction precipitation of the metal layer is carried out and a zinc-oxide layer 
is changed into the metal layer as a conductor while a zinc oxide melts by the principle of an electroless deposition method 
Thus, since neither an atomic hole nor a void exists in the obtained wiring layer by which the top of the conductor-ized metal 
layer adheres to the metal used as wiring material by the electroplating means or the electroless deposition means, and a 
wiring layer is formed in it The open circuit by stress does not occur but operation of excelling in electromigration-proof 
nature is obtained. 
[0012] 

[Example] Below, with reference to a drawing, to this invention, the same sign is attached and one concrete example of the 
wiring technique of the integrated circuit by such electroless deposition is explained in full detail at the same component as 
the aforementioned conventional component. Opening of the contact hole 3 is carried out to the oxidization silicon layer 2 
which forms an integrated circuit (IC or LSI) in a silicon substrate 1 using a well-known technical means as shown in drawing 
J_ , and was formed on this silicon substrate 1 by the etching method. 

[0013] The metal layer 1 1 by which the reduction precipitation was carried out by the electroless deposition method is formed 
in the top containing this contact hole 3. The formation technique of this metal layer 1 1 is explained below. 
[0014] That is, a zinc-oxide (ZnO) layer is formed in the top which contains the contact hole 3 first. The technique and the 
spray ****** rinse method which are immersed into a specific zinc compound, for example, a zinc acetate ethanol solution, as 
the formation technique of this zinc-oxide layer are employable. In addition, when the depth of the contact hole 3 is 
comparatively large, the technique of being immersed into the above-mentioned zinc acetate ethanol solution, and drying, 
after carrying out a vacuum degassing is suitable. 

[0015] Next, the reduction precipitation of the palladium metal layer is carried out by being immersed into the 
palladium-chloride (PdC12) aqueous solution which melted the metal which is easy to become the aqueous solution from the 
above-mentioned zinc oxide with the parvus metal of an ionization tendency, for example, the compound containing 
palladium, melting ZnO in a zinc-oxide layer by the principle of an electroless deposition method. A zinc-oxide layer is 
changed into the aforementioned metal layer 1 1 as a conductor by performing this operation. 

[0016] Electroless deposition is the plating technique of not using electrical energy, and a metal separates by the strong 
reducing power by the reducing agent by immersing a zinc-oxide layer into metal salting-in liquid, such as palladium, as 
described above. Since a surface cleanliness is demanded as compared with electroplating, this electroless deposition may 
perform chemical cleanings, such as a degreasing, and surface-activity-ized processing for the front face of a zinc-oxide layer 
beforehand if needed. You may apply a sensitizer-activator process well-known because of surface-activity-ized processing. 
[0017] Thus, it is immersed into the plating liquid of the metal which serves as wiring material on the top of the 
conductor-ized metal layer 1 1, for example, a copper-sulfate solution, (CuS04), and the wiring layer 12 is formed by giving 
electroplating, controlling a current and a voltage to destroy neither IC nor LSI. 

[0018] As wiring material of this wiring layer 12, the layered product of gold (Au), nickel (nickel), or these metals can be 
used besides the above-mentioned copper. It is also possible to replace with the describing [ above ] electroplating method 
and to form the wiring layer 12 of these metals by the electroless deposition means. Electromigration-proof nature of copper 
is good the cheap top, and gold is low resistance, and it excels in the corrosion resistance, and has the characteristic feature 
that a diffusibility-proof and the corrosion resistance of nickel are good. 
[0019] 

[Effect of the Invention] As explained to the detail above, the wiring technique of the integrated circuit by such electroless 
deposition to this invention A zinc-oxide layer is formed in the top containing the contact hole by which opening was carried 
out to the oxidization silicon layer on the silicon substrate in which the integrated circuit was formed by the etching method. 
By being immersed into the aqueous solution of the metal which is easy to become the aqueous solution from this zinc oxide 
with the parvus metal of an ionization tendency While a zinc oxide melts, the reduction precipitation of the metal layer is 
carried out, and a zinc-oxide layer is changed into the metal layer as a conductor. Since a wiring layer can be formed by 
adhering the metal used as wiring material to the top of this metal layer using an electroplating means or an electroless 
deposition means A grain boundary is not formed in the inner direction like the wiring layer formed with the conventional 
vacuum evaporationo and conventional sputtering means of aluminum, and occurrence of the open circuit by electric stress or 
thermal stress can be prevented. 
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[0020] Moreover, according to this invention, it compares with the conventional vacuum evaporationo and the conventional 
sputtering method of aluminum. Even if the aspect ratio in the contact section becomes more narrowly and deep, a wiring 
layer is ****ed as status completely embedded in the contact hole. Since the poor contact resulting from a poor manufacture 
and a diffusion etc. does not occur but neither an atomic hole nor a void moreover occurs in a wiring layer, while the cause of 
stress, hillrock, and a crack initiation is removed, the effect that picture-proof electromigration nature becomes high is 
acquired. 

[0021] Furthermore, the effect of contributing also to the flattening of the integrated circuit [ itself] is acquired by forming a 
metal layer thickly in a contact hole, without carrying out most processes with the degree of low temperature by having 
formed the aforementioned zinc-oxide layer with wet, and distortion by heat arising. 



[Translation done.] 
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(54) METHOD OF FORMING ELECTROLESS PLATED INTERCONNECTION FOR INTEGRATED CIRCUIT 

(57)Abstract: 

PURPOSE: To prevent generation of an atomic hole or a void in the microscopic 
interconnection on an integrated circuit and prevent electromigration and 
disconnection due to stress. 

CONSTITUTION: After a contact hole 3 has been perforated on the silicon oxide 
film 2 formed on a silicon substrate 1 using an etching method, a zinc oxide layer is 
formed on the upper surface including the contact hole 3, and the zinc oxide layer is 
dipped into an aqueous solution in which the metal, having the ionizational tendency 
smaller than the zinc oxide, is dissolved. As a result, the metal layer is 
reduction-precipitated while the zinc oxide is being dissolved by the principle of an 
electroless plating method, it is converted to a metal layer 1 1 as a conductor, the 
metal, which becomes wiring material, is adhered to the upper surface of the metal 
layer 1 1 by electric plating or electroless plating, and a wiring layer 12 is formed. 
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